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SPECIRCATION 

Undeivround Pipat and TumMl LMigs 

This tnvonflon ralatM id und»rQround ptpds 
and timnal flfdnga. Tunnel Onbigs are oomnm 
5 formed liyabuttiiHI rings or annular sectiona. each 
formad liy a number of part annular aagmenta. 

T¥w> main typet of conatfucdpn Bie In cwnem 
use. In iha -ajqanderf* type, the aeflmanted rtnga 
are effoctNely expanded to fill an aocuretely 
10 formed iixcavstion. to that In the finlahad 
rnetaltatlon there ere aubetantlanY no voids 
between the tunnel nning and the eHoavatton. 

In the ''grouted" type, en anmilar void is left 
batween the asaembM Mno arid the excavation, 
16 and thte void Is miedQ^ grouted) by lijecttng a 
atdtsble flSIng material Into the void through 
grouting holes provided for this purpose In soma 
or aU of the segments. The grouting hole must be 
made good eftar grouting to leave a amootti 
20 auifeceatthalntertororthallnlng. . 
The preaart Invantton provWas a tunnel Bning 
aagmant fonned whh a Wind boro open at the 
outer laoa off the eegment and slopping short of 
the Inner laoe and having a vWbfoMentillcation 
26 maikonthelnnerfeoaortheaagroentfeglataring 
whh the bore. 

Segments of this constiuotlon can therefore be 
used In oonstniction of the expanded type or the 
grouted type, and when used In the latter type, 
30 the remslning wall thickness at the Inner end of 
the bOnd boro Is merely broken away to fbrni a 
groutlno hole for injection of filling mstarlaL 

Additionally, h0¥wver. In the oeee d en 
oqwnded Miig, It eometfanee happene that 
36 unintended voWaarocroeted In the eoO 
auiTOundbig the IWng dua to ovarbroak during 
axeavetfoiip La. tfw urrfntanifonal romoval of eon 
beyond the limit off the required tunnel boro. In 
ihia ease, some of the bHnd botes may be broken 
40 out to permit k3oal1sed grouting. 

The fovwitlon ^ mrttes It poaattita « deslrod 
to standardise the design and productton of Dning 
segments for use either In expanded linings or In 

grouted Rnings. 

45 Tunnel segments as described sbove are 
ueually made of concrete but thoae akBled ki the 
art wfll recognlte that the tnventton to appOceble 
to segments of other etructural materials. 
One pardcutar form of concrete tunnel lining 

60 aegmenta In accordance with the Invention Is 
deecribed below, by wey off exs mple, wfth 



reference to the accompanying drawlna which 
ahows the segment In end devatlon. 
The aegmem Is formed, preferably and as 

66 shown at Hsmld^ength, with sbOnd boro 1 open 
at the ccrwex outer auffoce 2 of the eegment but 
stopping short of the concave Inner surface 3 to 
leave a reduced wall thicknaaa 4. The Inner 
surface la maricad with a visual Uentiflcatlon of 

60 any convenient form in registry with the boro 1. 
For uae In an expended lining oonstnictlon the 
blind bore 1 1s redundant and the segment haa 
the requisite amooth and oontinuoua kmar 
aurface. When the aegmem la employed In a 

66 grouted construction the raducedwaa portion 4 to 
broken away Oig. by driWngr to open up a grouting 
hole, the k merarri o f wMchtofPleA after groudng 
haa been o wiy l eta dtoraahagDod thahwar 
suffoce of tiM oomptoted turmal lining. 

70 ThainvantfontoBtooappllcebtotop(pes.Fdr 
SKaimMa, ptpes may be tokl In e trench and Jointed 
end to end, and the trench backflUed. if tha Joints 
shoukJ leak, eoU may be waahed into the pipe, 
toaving voids, outside It In such a case, the voids 

76 may be aufficlenttytorga to make grouting 
deShable, and by making ttM pipea wtth Mind 
hoiea In the manner described sbove focallaad 
groutirm can be effected by eelecdve breaking out 
of the holes. 

80 In another constructive technique, pipee em 
throat Into the edi from the bottom of a pit, soil 
being excavated at the toedfavg end of the pipe 
vrorli and further pipes being edded at the rear 
end, et the pit as exoBvadon proceeds. In such an 

86 InstaitationtheeHeavatedborotoueuallyoivereise 
to aaaa the paaaaga of the pipe eeodone through 
the ground. Hia rocuitant void or volda may the n 
be routed by braeking out the blind hotoa ae In 
the caea of a grouted tunnel lining. 

SO dalros 

1 . A tunnel lining segmem or pipe secdon 
having a band bore open at Ita outer, convex fece 
and stopping short of the Inner face, end having e 
visible kientificadon mark on the Inner face In 
86 regii^wldi die bBnd bore. 

2« A tunnel lining eegment aooordkig to daim 1 
wherein the bond boro to formed et dta Rdd- 

length of the eegment 
3. A tunnel nning eegment eubstanttaRy as 
100 herein descffoad with rafarenca to the 

' Bcapmpanylng drawlngi ' 
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